Myoelectric manifestations of fatigue during exposure to hypobaric hypoxia for 12 days.
Lack of oxygen, as occurs at high altitude (HA), leads to a number of adaptive processes in muscle, but their precise nature is unclear. To better understand mechanisms of adaptations of the neuromuscular system to HA, we collected surface electromyographic (EMG) signals during a 12-day stay at 5,050 m above sea level (SL). The aim was to investigate the effect of hypobaric hypoxia on muscle-fiber membrane and motor-unit control properties. Surface EMG signals were recorded from the dominant biceps brachii muscle of six subjects at HA and 3 months after their return to SL. Supramaximal electrical stimuli (25 HZ) were delivered and voluntary isometric contractions at 40 and 80% of maximal voluntary torque were performed in 10 experimental sessions at HA and in 3 at SL. Maximal isometric torque was not altered at HA. Surface EMG spectral frequencies at the beginning of the voluntary contractions were greater at HA than SL. The rates of change of spectral frequencies and conduction velocity during the voluntary contractions were significantly larger at HA than SL. No differences in EMG variables were observed in the electrically elicited contractions. The maximal torque and surface EMG variables did not depend on the day of measure at HA. It was concluded that acute exposure to hypobaric hypoxia does not significantly affect the muscle-fiber membrane properties but does impact motor-unit control properties. This provides new insights in the understanding of motor control in extreme conditions of oxygen reduction, with relevance for sport and rehabilitation medicine, and may also explain the pathophysiological adaptations of the neuromuscular system occurring in such disorders as chronic obstructive pulmonary disease.